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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue éferospace Medicine and Biology, A Continuing Bibliography with
IndexegNASA/SP—1998-701) lists reports, articles, and other documents recently announced in
the NASA STI Database.

In its subject coveragéerospace Medicine and Biologyncentrates on the biological, physiotogi

cal, psychological, and environmentafeadts to which humanare subjected during and following
simulatedor actual flight in the Earte’atmosphere or in interplanetary space. References describing
similar effects on biological @anisms of lower order are also included. Such related topics as sani
tary problems, pharmacologgoxicology safety and survival, life support systems, exobiglagy
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
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Table of Contents

Records are arranged in categories 51 through 55, the Life Sciences diviSithRbSelecting a
category will link you to the collection of records cited in this issue pertaining to that category.

51 Life Sciences (General) 1

52  Aerospace Medicine 5
Includesphysiological factors; biological fefcts of radiation; and ffcts ofweightlessness
on man and animals.

53 Behavioral Sciences N.A.
Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 6
Includes human engineering; biotechnology; and space suits and protective clothing.

55 Space Biology N.A.
Includes exobiology; planetary biology; and extraterrestrial life.

Indexes

Two indexes are availableoM may use the find command under the tools menu while viewing the
PDF file for direct matclsearching on any text stringolY may also view the indexes provided, for
searching oINASA Thesaurusubject terms and author names.

Subject Term Index ST-1

Author Index PA-1
Selecting an index above will link you to that comprehensive listing.

Document Avallability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSeChnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980206467NASA Marshall Space Flight Centétuntsville, AL USA
Animal Enclosure Module (AEM)
Life and Microgravity Spacelab (LMS); Feb. 1998, pp. 337-36&nriglish; Also announced as 19980206462; No Copyright;
Avail: CASI; A03, Hardcopy; A06, Microfiche

The primary objective of this research project is to test the hypothesis that corticosteroids contribute to the adverse skeletal
effectsof space flight. & achieve this objective, serworticosteroids, which are known to increase during space flight, must be
maintained at normal physiologic levels in flight rats by a combination of adrenalectomy and corticosteroid supplementation via
implantedhormone pellets. Bone analyses in these animals will then be compé#redd®f intact flight rats that, based on past
experience, will undergo corticosteroid excess and bone loss during space flight. The results will reveal whether maintaining
serum corticosteroids at physiologic levels in flight rats affects the skeletal abnormalities that normally develop during space
flight. A positive response to this question would indicate that the bone loss and decreased bone formation associated with space
flight are mediated, at least in part, by corticosteroid excess.
Author
Bone Demineralization; Musculoskeletal System; Corticosteroids; Microgravity; Gravitational Effects; Spaceborne Experi-
ments;Physiological Responses

199802064 70NASA Marshall Space Flight Centétuntsville, AL USA
Space Tssue Loss Configuration B (STL-B)
Life and Microgravity Spacelab (LMS); Feb. 1998, pp. 607-61%riglish; Also announced as 19980206462; No Copyright;
Avail: CASI; A03, Hardcopy; A06, Microfiche

Thegoal of these experiments was to determine tleetedf microgravity on the early developmeiithe fish medaka. There
weretwo objectives for this flight series. The primary objective was to assesd$etis ef microgravity on diérent stages of
development and to ascertain whether the relevant developmental questions can be addressed at the gross morphological lev
or if the issues involve more subtle questions about regulation at the molecular and cellular levels. The secondary objective was
theassessment of the utility of flight hardware with the capabilities to perform embryological stuglieavé\been able to take
advantagef the flight testing phase of the STL-B hardware to also study fiaet®bf microgravity onthe early development
of the fish, Medaka. Our initial studies involved monitoring the early Medaka development and raising flight embryos-for breed
ing. Images of the developing embryos were collected either via video which was either taken by the astronauts or broadcast to
Earth.Sample video images were digitized and stored on a hard drive resident within the on-board STL-B unit. Embryos were
fixed at specific intervals, returned to Earth and are being analyzed for the timing and location of molecular events associated with
controllingthe morphological pattern for the onset of adult structures.
Author
Microgravity; Gravitational EffectsSpaceborne Experimentsishes;Hardware; Space FlightEmbryos

19980206724Harvard Univ, Cambridge, MA USA

Unraveling photosystemsFinal Report

[1997]; 3p; In English

Contract(s)/Grant(s): DE-FG02-87ER-13743

Report No.(s): DOE/ER/13743-T1; DE97-009422; No CopyrighgilAlssuingActivity (Natl Technical Information Service
(NTIS)), Hardcopy, Microfiche



This reporthighlights four main points. (1) A residue substitution in phosphoribulokinase of Synechocystis PCC 6803 renders
the mutant light-sensitive. The authors isolated a light-sensitive mutant (BRLS) of the photosynthetic cyanobacterium Synecho
cystis 6803 that does not survive exposure to bright light; 70% of BRLS cells die upon exposure to light of greater than 3000 lux
for 2 hr. (2) Excitation engy transfer from phycocyanin to chlorophyll in an apcA-defective mutant of Synechocystis sp. PCC
6803.A greenish mutant of the normally bule-green cyanobacterium Synechepy g€ 6803, designated UV6p, was isolated
andcharacterized. UV6p possesses functional photosystems | and Il but lacks normal light harvesting phycobilisomes because
allophycocyaniris absent and core-specific linker proteins are almost entirely absent. (3) Deletion of the psh& thgeryane
bacteriumSynechocystis sp. PCC 6803 leads to the activation of the cryptic psbG2 gene. The genes psbG1 and psbG2-in cyanobac
terium Synechocystis sp. PCC 6803 are homologous. The psbG1 gene is located on the chromosome and is part of the
ndhC-psbG1-ORF15@peron, while psbG2 is located on a plasmid and is not flanked by equivalent ndhC or ORF154)genes.
Deletionof the structural gene faehe NADH-dehydrogenase subunit 4 of Synechocystis 6803 alters respiratory properties. Chlo
roplastsand cyanobacteria contain genes encoding polypeptides homologous teubami¢s of the mitochondrial respiratory
NADH-ubiquinol oxidoreductase complex (NADH dehydrogenase). Nothing is known of the rthle NADH dehydrogenase
complexin photosynthesis, respiration, or other functions in chloroplasts, and little is known about their specific roles-in the per
haps42 subunits of this complex in the mitochondrion.

DOE
Photosynthesis€Eneigy Transfer; ChromosomesChloroplasts;Mitochondria

19980209932California Univ, San DiegpDept. of ChemistrylLa Jolla, CA USA
From the Primitive Soup to Cyanobacteria: It May have Bken Less Than 10 Million ears
Miller, Stanley L., California Uniy San Diego, USA; Lazcano, Antonio, Universidad Nacional Autonoma de Mexico, Mexico;
CircumstellarHabitable Zones; 1996, pp. 393-404; In English
Contract(s)/Grant(s): NAGw-2881
Report No.(s): NASA/CR-1996-207632; NAS 1.26:207632; No CopyrighajlACASI; A03, Hardcopy; A01, Microfiche

Most scientific discussions on the likelihood of extraterrestrial life have been constrained by the characteristics of life on our
planet and the environmental conditions under which it may haveyecheklthough it has been generally assumed that this pro
cessmust have been extremely slamvolving hundreds of millions or even billions of years, a number of recent discoveries have
ledto a considerableompression of the time believed necessary for life to appé&anow recognized that during its early history
the Earth and other bodies of the inner Solar System went through a stage of intense collisiows tisesaempacts by ige
asteroids or comets may have raised the terrestrial surface to sterilizing temperatures and may have evaporated the oceans al
killed off life as late as 3.8 x 10(exp 9) yeago. Howeverthere is also ample paleontological evidence derived from the 3.5 x
10(exp9) year old Virrawoona sediments showing that only &iilion years after the period of intense impacts ended, our planet
waspopulated by phototactic, stromatolite-forming micgasisms. Although thesdiscoveries are now generally interpreted
to imply that the origin and early evolution of life were rapid, no attempts have been made to estimate the actual time required
for these processes to occur
Derived from text
Biological Evolution;CometsCollisions;Bacteria

199802101070ak Ridge National LapTN USA
An editing environment for DNA sequence analysis and annotation
Uberbacherk. C., Oak Ridge National Lab., USA; Xu, ©ak Ridge National Lab., USA; Shah, M. B., Oak Ridge National Lab.,
USA; Olman, V, Oak RidgeNational Lab., USA; Parang, M., Oak Ridge National Lab., USA; Mural, R., Oak Ridge National
Lab., USA,; [1998]; 9p; In English; 3rd; Biocomputing, 5 Jan. 1998, Kapalua, HI, USA
Contract(s)/Grant(s): DE-AC05-960R-22464
ReportNo.(s): ORNL/CP-94756; CONF-9808; DE98-000574; N&opyright; Avail: Issuing Activity (Natl Bchnical Informa
tion Service (NTIS)), Microfiche

This paper presents a computer systenafualyzing and annotating tgg-scale genomic sequences. The core of the system
is a multiple-gene structure identification program, which predicts the most pr@eataestructures based on the given evidence,
including pattern recognition, EST and protein homology information. A graphics-based user interface provides an environment
which allows the user to interactively control the evidence to be used in the gene identification process. to ovecoonmithe
tional bottleneck in the&latabase similarity search used in the gene identification process, the authors have develfaiyan ef
way to partition a database into a set of sub-databases of related sequences, and reduced the search praojpeta@baskar



to a signature identification problem and a search problem on a much smaller sub-database. This reduces the number of sequence
to be searched from N to O((radical)N) on average, and hence greatly reduces the search time, where N is the number of sequence
in the original database. The system provides the user with the ability to facilitate and modify the analysis and modeling in real
time.

DOE

PatternRecognitionDeoxyribonucleic AcidProteins;Sequencing

199802101080ak Ridge National LapTN USA
Overview of PSB track on gene structue identification in large-scale genomic sequence
Uberbacher. C., Oak Ridge National Lab., USA; Xu, ©ak Ridge National Lab., USA; [1998]; 4p; In English; 3rd; Biocom
puting,5 Jan. 1998, Kapalua, HI, USA
Contract(s)/Grant(s): DE-AC05-960R-22464
ReportNo.(s): ORNL/CP-94807; CONF-9808; DE98-000576; N&opyright; Avail: Issuing Activity (Natl Bchnical Informa
tion Service (NTIS)), Microfiche

The recent funding of more than a dozen major genome centers to begin community-wide high-throughput sequencing of
thehuman genome has created a significant new challenge for the computational analysis of DNA sequbegerediction
of gene structurand function. It has been estimated that on average from 1996 to 2003, approximately 2 million bases of newly
finished DNA sequence will be produced evdayand be made available on the Internet and in central databases. The finished
(fully assembled) sequence generated each day will represent approximately 75 new genes (and their respective proteins), ani
manytimes this number will beepresented in partially completed sequences. The information contained in these is of immeasur
able value to medical research, biotechnaldgy pharmaceutical industry and researchers in aoh&istds ranging from micro
organismmetabolism, to structural biologip bioremediationSequencing of microganisms and other modelganisms is also
rampingup at a very rapid rate. The genomes for yeast and several mam@wns such as H. influenza have recently been fully
sequencedilthough the significance of many genes remains to be determined.
DOE
BiotechnologypDeoxyribonucleic AcidGenes;nfluenza;Microorganisms;PharmacologyProteins

19980210414Los Alamos National LabNM USA
Applications of optical trapping to single molecule DNA
Sonek,G. J., California Uniy USA; Berns, M. W California Univ, USA; Kellet R. A., Los Alamos National Lab., USft997];
6p; In English
Contract(s)/Grant(s): W405-ENG-36
Report No.(s): LA-UR-97-3253; DE98-001512; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Hardcopy, Microfiche

This s the final report of a three-yedraboratory Directed Research and Development (LDRD) project at the Los Alamos
NationalLaboratory (LANL). The project focused on the methodologies required to integrate optical trapping with single mole
cule detection (SMD) so as to demonstrate high speed sequencing through optical micromaniphlasiosubftrates, nucleo
tide cleavage, and single molecule detection. As part of this effort, the new technology of optical tweezers was applied to the
confinementand manipulatiof microsphere handles containing attached DNA fragments. The authors demonstrated substrate
opticaltrapping in rapid flow streams, the fluorescence excitation and detection of fluorescently labeled nucleotides in an optical
trappingsystem, and the epifluorescent imaging of DNA fragments in flow streams. They successfully demonstrated optical trap
ping in laminar flow streams and completely characterized the trapping process as functions of fluid flow velocity, chamber
dimensiongrapping depth, incident laser powand fluorescence measurement geometry
DOE
MolecularBiology; Deoxyribonucleic AcidMicroparticles;Nucleotidesfluid Flow; Molecules;Laser Induced Flu@scence

199802104 78Medical Coll. of Wsconsin Dept. of Cellular Biology and Anatomililwaukee, WI USA
Development of a Deltoid Shoulder Muscle Model for Rhesus Monkey Spaceflight Studi€snal Report
Riley, Danny A., Medical Coll. of Wéconsin, USA; Macias, Melissé, Medical Coll. of Wisconsin, USA; Anders, Scott, Medical
Coll. of Wisconsin, USA; Slocum, Glenn R., Medical Coll. ofsébnsin, USA; 1995; 9p; In English
Contract(s)/Grant(s): NAG2-633; No Copyrighiyall: CASI; A02, Hardcopy; A01, Microfiche
The acromiodeltoid shoulder muscle was demonstrated to be a suitable mageldeflight studies. The muscle contains
a mixture of fast and slow fibers, permitting analysis of muscle fiber type specific changes. Two biopsy sites per muscle were
identifiedthat provided samples not degraded by the biopsy procedure. Both sites contéiciedtsuimbers fibers for deter



mining changes in fiber type percentages and size. There was adequate bilateral symmetry regarding fiber type composition in
theleft and right muscles such that a total of four tipeisits can be compared. The ESOP cage did not cause atrophy of deltoid
muscle fibers; this means that microgravity-induced atrophy should be detectable. As expected, muscle excision stimulated
musclelgM and IgG muscle autoantibody production. Nonrestrained control animals suppressed this response whereas restrained
monkeys showed an abnormally pronounced response indicative a compromised immune system. The presence of ESOP cage-in
ducedchanges in the immune response may mask spaceflight-inddieets.€the ESOP cage modified the dominant hand epera

tion of the PTS. These results demonstrate the importance of high fidelity ground based controls.

Author

Physiological Responseltonkeys;ShouldersSpace FlightMicrogravity

19980210561Argonne National LablL USA
Third order nonlinear optical properties of stacked bacteriochlorophylls in bacterial photosynthetic light-harvesting
proteins
Chen,L. X., Argonne National Lab., USA; Laible, B., Argonne National Lab., USA; Spano,&, Temple Univ, USA; Manas,
E. S., Temple Univ, USA; [1997]; 7p; In English, 27 Jul. - 1 Aug. 1997, San Diego, CA, USA
Contract(s)/Grant(s): V81109-ENG-38
Report No.(s): ANL/CHM/CP-94165; CONF-970706; DE97-054004; No Copyright; Avail; Issuing Activity (Natl Technical
InformationService (NTIS)), Microfiche

Enhancementf the nonresonant second order molecular hyperpolarizabilities gamma were observed insaobeytlic
molecular systems, previously in a (micro)-oxo silicon phthalocyanine (SiPcO) monomer, dimer and trimer series, and now in
bacteriochlorophyll a (BChla) arrays of light harvesting (LH) proteins. Compared to monomeric BChla in a tetrahydrofuran
(THF) solution, the <gamma for each macrocycle was enhanced in naturally occurring stacked macrocyclic molecular systems
in the bacterial photosynthetic LH proteins where BChla’s are arranged in tilted face-to-face arrays. In addition, the gamma
enhancemens$ more significant in B875 of LH1 than in B850 in LH2. Theoretical modeling of the nonresonant gamma-enhance
mentusing simplified molecular orbitals for model SiPcO indicated that thgetmrel of the two photon state is crucial to the
gammaenhancement when a two photon process is involved, whereas the thasfer between the monomers igédy respon
siblewhen one photon near resonant process is involved. The calculated results can be extended to gamma enhancement in B87
andB850 arrays, suggesting that BChla in B875moee strongly coupled than in B850. In addition, a 50--160 fold increase in
<gammafor the S(sub 1) excited state of relative to S(sub 0) of bacteriochlorophidbinvas observed which provides an alter
nativemethod for probing excited state dynamics and a potential application for molecular switching.
DOE
Bacteria; Optical Poperties;Photosynthesis?roteins; Chlorophylls

19980210568Argonne National LablL USA
Changes in gene exm@ssion following EMF exposue
Woloschak, G. E., Argonne National Lab., USA; Paunesku, T., Argonne National Lab., USA; Chang-Liu, C. M., Argonne
NationalLab., USA; Lobeg, L., IIT Research Inst., USA; Gaugdr, lIT Research Inst., USA; McCormick, D., lIT Research Inst.,
USA; [1997]; 5p; In English; 2nd; Electricity and Magnetism In Biology and Medicine, 8-13 Jun. 1997, Bologna, Italy
Contract(s)/Grant(s): V81109-ENG-38
Report No.(s): ANL/CMB/CP-94239; CONF-9706201; DE97-054504; No Copyright; Avail: Issuing Activity (Natl Technical
InformationService (NTIS)), Microfiche

Experimentavere designed to examine théeefs of electromagnetic field (EMF) exposarespecific gene expression, an
effectthat can be deleterious, beneficial, or neutral, depending on the long-term consequences; thevpewef of a reproduc
ible, quantitative biological éct (such as change in gene expression) will lead to &tpariments aimed at determining the
relative contribution of these changes to cellular consequences. Past work by ourselves and by others has shown that measure
of gene expression are extremely sensitive indicators of the cellular and bioldgicts ef ionizing radiation, witkranscrip
tional changes being detected by exposure of cells to doses of gamma-rays as low as 0.01 cGy that have no pronounced cellula
consequences. On the basis of this work, the authors hypothesrecasures of gene expression will be equally sensitive to
EMF effects on cells.
DOE
Gene Expession;Biological EffectsElectomagnetic Fieldstonizing RadiationRadiation Effects
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Includes physiological factors; biological effects of radiation; and effects of weightlessness on man and animals.

19980206468NASA Marshall Space Flight Centétuntsville, AL USA
JSC Human Life Sciences Ruject
Life and Microgravity Spacelab (LMS); Feb. 1998, pp. 361-58&nrglish; Also announced as 19980206462; No Copyright;
Avail: CASI; A11, Hardcopy; A06, Microfiche

This section of the Life and Microgravity Spacelab (LMS) publication includes articles entitled: (1) E029 - Magnetic Reso
nancelmaging after Exposure to Microgravity; (2) EO30 - Extended Studies of Pulmonary Functieigintidésness; (3) E074
- Direct Measurement of the Initial Bone Response to Spaceflight in Humans; (4) E401 fetie &fMicrogravity on Skeletal
MuscleContractile Properties; (5) E407 f&fts ofMicrogravity on the Biochemical and Bioegetic Characteristics of Human
SkeletalMuscle; (6) E410 - drso Rotation Experiment; (7) E920 fé&dt of Weightlessness on Human Single Muscle Fiagrc
tion; (8) E948 - Human Sleep, Circadian Rhythms and Performance in Space; (9)NE@63yravity Efects on Standardized
Cognitive Performance Measures; and (10) E971 - Measurement afyEBrpenditures During Spaceflight Using the Doubly
LabeledWater Method
CASI
Weightlessnes#jicrogravity; Gravitational EffectsAerospace EnvonmentsPhysiological Responseduman Performance;
Spaceborn&xperimentsSpacecraft Envenments

19980209692Lawrence Livermore National Lali.ivermore, CA USA
Modeling of bubble dynamics in elation to medical applications
Amendt,P. A., Lawrence Livermore National Lab., USA; London, R. A., Lawrence Livermore Nationalll3A;, Strauss, M.,
California Univ, USA; Mar 12, 1997; 16p; In English, 8 - 14 Feb. 1997, San Jose, CA, USA; Sponsored by International Society
for Optical Engineering, USA
Contract(s)/Grant(s): W405-ENG-48
Report No.(s): UCRL-JC-126961; CONF-970231-47; DE97-053416; No Copyright; Avail: Issuing Activity (Natl Technical
InformationService (NTIS)), Hardcoplicrofiche

In various pulsed-laser medical applications, strong stress transients can be generated in advance of vdponatibble
to better understantthe evolution of stress transients and subsequent formation of vapor bubbles, two-dimensional simulations
arepresented in channel or cylindrical geometry whith LATIS (LAser TISsue) computer code. feifences with one-dimen
sional modeling are explored, and simulated experimental conditions for vapor bubble generation are presented and comparec
with data.
DOE
Two Dimensional Modeld;aser ApplicationsPulsed LasersBubbles

19980209737Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
The Test-Retest Reliability of the USA Air Foces Submaximal Bicycle Ergometry Aavbic Fitness Bst
Glenn, Frank A., Air Force Inst. oth., USA; May 19, 1998; 75p; In English
Report No.(s): AD-A344913; AFFB8-016; No Copyright; ¥ail: CASI; A04, Hardcopy; A01, Microfiche

The ability to perform endurance work is dependent on aerobic metabolism. Maximal oxygen consumption (VO2 max)
definesaerobic capacity and quantifies an individsi@apability for aerobicesynthesis of adenosine triphosphate. VO2 max is
the primary indicator of aerobic fitness, cardiovascular health, and endurance performance. When assessing aerglac capacity
type of exercise must be chosen which involvesgelgroup of muscles and be offsiént intensity and duration to cause an
adjustment in the cardio-respiratory system to the level of exercise. The typical exercise modes include treadmill running and
walking, endurance runs and walks for time or distance, stationary cycling, arm cranking, bench stepping, and swimming. to deter
mine aerobic capacity, a maximal test (direct measurement) or a submaximal test (estimation or prediction) is used to obtain a
VO2 mx value.
DTIC
Physical FitnessCycles;Reliability; Armed Foces;Aembes;Cardiovascular SystenPhysical Exerise

19980209818Department of the Nayyashington, DC USA
Automatic Medical Sign Monitor
Pugh, Jamie K., InventoDepartment of the NayWSA; Sep. 30, 1997; 9p; In English



Patent Info.: Filed 3 No\1995; US-Patent-Appl-SN-552818; US-Patent-5,671,734
Report No.(s): AD-D018818; No Copyrightyail: US Patent andrademark Cice, Microfiche

An automatic medical monitor of the present invention comprises medical sign sensors for collecting a time-ordered set of
valuesrepresentative of medical signs such as pulse respiration. and blood pressure. The medaaaigare coupled to a
medicalsign data processor that forms statistics ftbexmedical sign data and forms a modified Fast initial Response (FIR) She
whartcumulative sum and a variance cumulative sum to detect changes in health state. When a change in health state is detecte
themedical sign data processor displays the statistics on a display and logs them on a printer
DTIC
Medical EquipmentData Processing EquipmenBlood Pessue; Medical Services
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Includes human engineering,; biotechnology; and space suits and protective clothing. For related information see also 16 Space
Transportation.

19980209724Defence and Civil Inst. of Environmental Medicii®wnsview Ontario Canada
A look at Behaviourism and Peceptual Control Theory in Interface Design
Chery,Sandra, Defence and Civil Inst. of Environmental Medicine, Canada; Farrell, Philip S. E., Defence and Civil Inst. of Envi
ronmentalMedicine, Canada; Feb. 1998; 25p; In English
Report No.(s): AD-A345852; DCIEM-98-R-12; No Copyrighyzall: CASI; A03, Hardcopy; A01, Microfiche

Behaviourismand Perceptual Control Theory (PCT) were reviewed and their shortfalls, as well as their application to human
machine interactions, were assessed. Behaviourism, which studies only observable behadigrardsdhe purpose of actions,
implies that given a stimulus, one can predict the response. The PCT framework introduces the requirement for a desired per-
ceptualstate which would then be compared to its perception. Behaviors would then result in an attempt to minimize the perceptual
errorwhen present. HowevePCTS5 shortfall includes the inability to objectively measure internal variables. Behaviourism, on
theother hand, can not account for variability in responses, instinctive drift, autoshaping, etc. Researchers have used behaviourism
as a framework for human machine interactions concluding that compatibility between a stimulus and its response resulted in
increasegerformance of the systef@ther researchers haveyaed that the use of PCT in human machine interactions can-explic
itly show all the required feedback messages necessary for a stablieetnceahteraction between the human and the machine.
DTIC
HumanFactors EngineeringMan Machine SystemBgerformance Rrdiction;Perceptual Erors

19980209727Defence and Civil Inst. of Environmental Medicii®wnsview Ontario Canada
Water Entry Onto the MAC 200 Immersion Suit During Simulated Parachute Jump and Drag Tials
DucharmeMichel B., Defence and Civil Inst. of Environmental Medicine, Canada; Thompson, John A., Defence and Civil Inst.
of Environmental Medicine, Canada; Jan. 1998; 15p; In English
Report No.(s): AD-A345838; DCIEM-98-R-33; No Copyrighyiall: CASI; A03, Hardcopy; A01, Microfiche

The MAC 200 immersion suit newly developed by Mustang Survival (Richmond, B.C.) has recently been considered a poten
tial replacement suit for the constant wear dry immersion suit currently used by Canadian Forces aircrew. The objective of the
presenevaluation trial was to evaluate théeetiveness of the new neck seal concept by measuring water |leatatiee MAC
200suit during a simulated parachute jump into water followed bg s drag. Four male aircrew members volunteered to partici
patein the studyOn Day 1 they jumped from the back of a boat (about 30 cm above the water) moving at a speed of 5 km . h-1
andwere dragged for 15 sec. On Day 2, the aircrew jumped from a platform 3 m above water to simulate thepapsstitd
entry and were immediately attached to a line and dragged behind a boat for 15 sec at a speed of 5 km/h. Before and after the
jump/dragprocedurehe aircrew were weighed to estimate the amount of water leakage into the suit. The results showed that when
theneck and wrist seals of the suit were clogegperly before the entry into the wateo leakage was observed following the
jump/dragprocedure on both testing days.
DTIC
ParachutesProtective ClothingWater ImmersionWettability



19980209728Defence and Civil Inst. of Environmental Medicii®wnsview Ontario Canada
Efficacy of Liquid, Air, and Phase Change Material @rso CoolingDuring Light Exer cise While Wearing NBC Clothing
McLellan, Tom M., Defence and Civil Inst. of Environmental Medicine, Canada; Frim, John, Defence and Civil Inst. of-Environ
mentalMedicine, Canada; Mat998; 36p; In English
Report No.(s): AD-A345833; DCIEM-98-R-36; No Copyrightjall: CASI; A03, Hardcopy; A01, Microfiche

This study compared the thermoregulatory responses with liquid, air and phase change material (PCM) torso cooling during
light exercise at 40 C while wearing NBC protective clothing. The liquid-(LC) artbaling (AC) systems were powered from
externalportable chiller units. The PCM cooling vests, which were supplied by Microclimate Systems Incorporated, were worn
under the NBC ovgarment and were tested with a vertical (CVV) and horizontal (CVH) design. Seven28ajes 75.6 kg,
1.78m) performed a no cooling (NC) and 4 cooling trials while walking at 3.5 kromd treadmill in the environmental chamber
During the NC condition, tolerance times were 100 min and final core temperature was 39.1 C. For the PCM trials (CVV and
CVH), tolerance times were extended3®/min but core temperature still rose to reach values close to 39.0 deg C indicating that
the cooling vests could only delay tleehaustion from the heat exposure. Howgewth both the LC and AC trials, all subjects
completedl80 min of exercise and they could of continued longer given that their core temperatures were still below 38.0 C. The
results have shown that the PCM cooling vests are of benefit for work tasks that continue between 1 to 2 hours but these vests
arenot as dective in reducing the heat strain of wearing NBC clothing in hot environments as liquideoolaiig systems.
DTIC
Protective ClothingThermoegulation;Air Cooling; Physical Exetise; Physiological Responses

19980210008NASA Johnson Space Centelouston, TX USA
Understanding Skill in EVA Mass Handling, Volume 3, Empirical Developments and Conclusions
Riccio, Gary E., Nascengthnologies, USA; McDonald, Fernon, Nascentéchnologies, USA; Jul. 1998; 46p; In English
Contract(s)/Grant(s): FOP 199-16-1-48
Report No.(s): NASA/TP-1998-3684/Vol-3; NAS 1.60:3684/Vol-3; S-827; No Copyright; Avail: CASI; A03, Hardcopy; AO1,
Microfiche

Key attributes of skilled mass handling were identified through an examination of lessons learned by the extravehicular activ
ity operational community. These qualities were translated into measurable quantities. The operational validity of the ground-
based investigation was improved by building a device that increased the degrees of freedom of extravehicular mobility unit
motion on the Precision Air-Bearing Floor. The results revealed subtle patterns of interaction between motions of an orbital
replacementinit mockup and mass handler that should be importantfémtige performance on orbit. The investigation also
demonstrated that such patterns can be measured with a variety of common instruments and under imperfect conditions of
observation.
Author
ExtravehicularActivity; Extravehicular Mobility UnitsMass; Human Behavior

199802101090ak Ridge National LapTN USA
Beta reduction factors for protective clothing at the Oak Ridge National Laboratory
Franklin, G. L., Oak Ridge National Lab., USA; Gonzalez, P. L., Oak Ridge National Lab., USA; [1998]; 9p; In English, 8-11
Feb.1998, Mobile, AL, USA
Contract(s)/Grant(s): DE-AC05-960R-22464
ReportNo.(s): ORNL/CP-95027; CONF-980203; DE98-000896; No Copyrig¥ajlAlssuing Activity (Natl Echnical Informa
tion Service (NTIS)), Microfiche

Betareduction factors (f(sub (beta))) for protective clothing (PC) at the Oak Ridge National Laboratory (ORNbhgdrave
determinedor a variety of protective clothing combinations. Data was collected to determine the experimental f(sub (beta)) for
several combinations of PCs under laboratory conditions. Radidgmrates were measured with an open window Bicron(reg
sign) RSO-5 ion chamber for two distinct beta gyegroups (E(sub max) = 1.218 (times) 10(sup (minus)13) J(0.860 MeV) and
3.653(times) 10(sup (minus)13) J (2.280 MeV)). Data points determinddeaatio of unattenuated (no PCs) to attenuated (PCs),
wereused to derive a set of equations using the Microsoft(reg sign) Excel Linet function. Field comparison tests were then con
ductedto determine the validity of these beta reduction factors. The f(sub (beta)) from the field tests were significantly less than
the experimental f(sub (beta)), indicating that these factors will yield conservative results.
DOE
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19980210354IPROZ Zagreb, Croatia
Work and Safety, March 1997 (Rad i Sigurnost) Chemical Abstracts, Health and Safety Science Abstracts
Dec. 1997; 134p; In English; In Croatian
ReportNo.(s): PB98-141633; No Copyrightyail: Issuing Activity (Natl Bchnical Information Service (NTIS)); Abstracts,-Mi
crofiche
The paper presents the results of a sample survey of comprehensibility and recognizability of safety signs. Two groups of
examineesvere randomly chosen for the examinations. There were secondary school students agedHesSfit& group, and
in the second group persons at the age of 40-50, with a glisaterd work experience. The research has shown that the examinees
recognized the majority of signs and their messages. In the group of warning signs a considerable number of messages mad
accordingto 1ISO standards and EEC guidelines were not recognized.
NTIS
Safety;Health; Surveys

19980210638Nanomaterials Research Corpucson, AZ USA
Intermediate-temperature electiolysis cells for oxygen poduction from carbon dioxide
Hu, H., Nanomaterials Research Corp., USAd#yv T., Nanomaterials Research Corp., USA; In Situ Resource Utilization (ISRU
II) Technical Interchange Meeting; 1997, pp. 15; In English; Also announced as 19980210630; No CopwilgitAS|; A01,
Hardcopy;A01, Microfiche

In this project, Nanomaterials Research Corporation has sought to develop intermediate-temperature electrolysis cells based
on YSZ electrolyte. The work has been focused on nano-engineering of the electrolyte-electrode interfaces imioidezeo
interfacial overpotentials and total cell resistance at intermediate temperatures. A series of mixed ionic-electronic conducting
(MIEC) metal-ceramic nano-composites have been studied as electrode materials for YSZ-based electrolysis cells. Impedance
spectroscopy and dc measurement have been used for identifying highly catalytically active MIEC nano-composite electrode
materialsunder oxygen pump conditions.
Derived from text
Electrolytic Cells; Liquid-Solid Interfaces; Interface Stability; Oxygen Production; Cermets; Nanostructures (Devices); Elec-
trode Materials

19980210641Ceramphysics, IncWesterville, OH USA
Oxygen extraction using a ceramic honeycomb technology
Lawless,W. N., Ceramphysics, Inc., USA; In Situ Resource Utilization (ISRU éghnical Interchange Meeting; 1997, pp. 23;
In English; Also announced as 19980210630; No CopyrighajlACASI; A01, Hardcopy; A01, Microfiche
Theresults of a NASA-supported study are reported to examine if a ceramic-honeycomb technology can contribute to produc
ing oxygen from the Martian atmosphere. The honeycomb technology is based on a stabilized Bi203 ceramic composition and
hasbeen developed for extracting oxygen from air in the 500-600 C range.
Derived from text
Ceramic Honeycombsjoneycomb Structes; Extraction; Oxygen Poduction;Mars Atmospher; Extraterrestrial Resowes

19980210642NASA Kennedy Space Cent&€ocoa Beach, FL USA
Oxygen liquefaction and zeo-loss storage system
Lin, E N., NASA Kennedy Space CentelSA; Bollo, T. R., NASA Kennedy Space CentelSA; Peterson, D. M., NASA Ken
nedySpace CentetJSA; In Situ Resource Utilization (ISRU IleThnical Interchange Meeting; 1997, pp. 25-26; In English; Also
announceas 19980210630; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche

This paper presents an alternative concept that employs existing technologielsthaesbélf components to liquefy gas
eousoxygen from an in-situ propellant production (ISPP) unit and to store the liquid oxygen withouf baskoA primary goal
is to minimize active components with a secondary goal of designing the active component in a protected or failure-free environ
ment.The resulting design requires only one active component, a compressor operating in a closed and consequently more pro
tectedsystem. The design avoids pumps as active components by employing cryopumgasgéus oxygen (GOX) and gravity
transferfor liquid oxygen (LOX).
Derived from text
Oxygen;Liquid OxygenOxygen Poduction; LiquefactionPropellant Storagel.iquid Rocket Ropellants



199802106460Id Dominion Univ, Norfolk, VA USA
Oxygen production and separation fom Martian atmosphere by the radio-frequency discharge
Vuskovic, L., Old Dominion Univ, USA; Ash, R. L., Old Dominion UnivUSA; Popovic, S., Old Dominion Unj\JSA,; Dinh,
T., Old Dominion Univ, USA; VanOrden, A., Old Dominion UnivUSA; In Situ Resource Utilization (ISRU IleThnical Inter
changeMeeting; 1997, pp. 33; In English; Also announced as 19980210630; No Copyuight;GRASI; A01, HardcopyAO1,
Microfiche

Included are the new results from #periments on the radio-frequency disgeasf Martian atmospheric gas and separa
tion of oxygen from the gas mixture using a silver membrane. The digchars generated at simulated conditions of the Martian
surfaceatmosphere. Background gas pressure was 6 ¢or.7Jas mixture contained 95.7% CO2, 2.7% N2, and 1.6% Ar
Derived from text
Radio Fequency Dischae; Oxygen Poduction;Mars Atmosphe; Silver
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